The present paper has to do primarily with the effect upon pollen-tube growth of extra chromosomal material brought about through radiation treatment. In this particular case the pollen tubes were exposed to radon during their passage through the style, according to the method described in an earlier publication.2 Due to the relatively greater distance of the ovary from the radon it is probable that the induced changes were brought about in the sperm cells within the pollen tubes as they grew through the field of most intense activity induced by the tube of radon which was* closely applied to the style. In one of the four locules of the capsule which matured following this treatment there were no good seeds which germinated and but one each in the remaining three locules. Of the three plants which grew from these three seeds, one was normal in appearance and had normal offspring. A second was recorded as off-type and was found to be a chromosomal deficiency. The third, 27377(l), was heterozygous for a segmental interchange as well as heterozygous for the simple translocation with which we are here concerned.
The cytology of this translocation has been described in an earlier paper3 and need not be discussed in detail here. It is sufficient to say that a break was induced in the 1'2 chromosome in the region of the spindle fibre insertion. The -2 half was translocated to the *11 end of the 11*12 chromosome to form a new large 2-11412 chromosome and the .1 half was left as a free fragment. That the 1-2 chromosome was involved in some kind of chromosomal abnormality in the parent plant 27377(1) was shown by its offspring in which out of a total of 28 plants there were 11 recognized as resembling the secondary chromosomal type 2n+2-2, called also "Sugarloaf" from the shape of its capsules. One of these plants when selfed gotten rid of the -1 free fragment and of the normal 11-12 chromosomes while we had rendered the plants homozygous for the 2-11-12 chromosome. These plants, therefore, breed true and have been cultivated for eight generations as Prime Type 5.4 In a similar way a race (PT 6) was extracted in which the 1 2 and the 11-12 chromosomes were eliminated and homozygosity secured for both the -1 free fragment and for the 2-11-12 chromosome. Homozygous PT 5 plants5 cannot be distinguished in external appearance from the secondary 2n+2-2 type as might be expected since both contain two extra *2 halves of the 1-2 chromosome. The 2n+ 2-2 type, however, cannot breed true since it forms two types of gametophytes-n and n+2-2. The homozygous PT 5 race breeds true because all the gametophytes are n+2--and alike. 6 The gametophytes of PT 5 have half the unbalance of those which carry extra chromosomal material in 2n+2-2, but the unbalance in the sporophytes is the same-two extra *2 halves. Due to this unbalance the back cross of a heterozygous PT 5 to normals gives less than 50 per cent of the offspring with extra *2 material. In one series the female backcross produced 19 plants of the 2n+2--type out of 73 offspring while the male backcross produced the same number of heterozygous types out of 67 offspring.
The effect of the added *2 half on the rate of pollen-tube growth in the 2n+(2. )2 race is very significant, as was shown by a series of tests in the summer of 1929. The distance of penetration of the n and n+2*-pollen tubes, from 2n Line 1 controls and 2n+(2. )2 plants, respectively, were compared at the end of a given time under uniform conditions. All tests were made on styles of Line 1 plants.
For purposes of comparison, an index of pollen-tube length was calculated as previously described7 by averaging the distances reached by (a) the longest pollen tube, (b) the 5th, (c) the 10th, (d) the 20th tube and (e) the mode of distribution. The first four of these values could be accurately determined, while the position of (e) the mode which would require pollen-tube counts could be made approximate by inspection. figure 1A ; those of 2n+(92-)2would be similar and 87 per cent as long, with more ungerminated pollen.
We may assume that pollen-tube growth in the 2n+(2. )2 race is uniform, giving no acceleration or retardation in growth rate, since we have found this to be true in control Line 1 plants. 7'8 It is also true of Datura. meteloides and of a cross Datura stramonium X Datura meteloides.8 Thus the difference in growth-rate of pollen tubes in the two races is probably directly proportional to the above difference observed in comparable 12-and 16-hour tests, provided further, that we may assume an equal promptness in the germination of the two kinds of pollen, which is indicated by all of our indirect evidence.
If the depression in pollen-tube growth-rate when a single *2 fragment is added is 87 per cent, we might expect to obtain a depression of about 74 per cent when twice as much extra material is added as is the case in the 2-2 extra chromosome of the secondary 2n+2-2 types. Consequently we made a study of 34 test slides of pollen from 2n+2-2 plants in 1929, and of another set in 1931. Figure 1B shows the distribution of pollen-tube ends in one of these 2n+ 2-2 tests. We have placed above it (A) a test of the pollen of a 2n plant made at the same time for comparison. As we have previously pointed out,9 the group at the right co4tains the n pollen tubes, the second group near the middle contains very largely the n + 2-2 tubes, and the group of burst-pollen tubes plotted below the datum line is mostly composed of tubes containing the n + 1-2 primary chromosome. The n -1-2 + 2-2 to be expected in numbers approximately equal to the n + 1 2 give shriveled pollen grains more or less devoid of protoplasmic contents and were not included in the diagram.
In evaluating the tests of the pollen of 2n + 2-2 plants we can ntilize only one set of measurements, that of the modes of the two groups. The composite length index used in the former measurements is not applicable for the n + 2-2 group of pollen tubes, since it is obviously impossible to identify the longest, 5th, 10th and 20th tubes belonging to this second group, and it is impossible to obtain n + 2-2 pollen by itself for dIrect com- parison. .90) ; and a final set of four tests on September 3 with pollen of the same 2n+2-2 plant gave the second mode at a distance of 59.12 per cent of that of the first mode (a = 2.11). Thus it appears that the condition of the plant at time of making the test during the growing season has considerable influence in the relative growth rates of the n+2-2 pollen tubes.
In 1931, we made another large series of tests of the pollen of 2n+2-2 plants using the more favorable times of testing and selected 49 in which the modes stood out distinctly enough to be measured and recorded by means of the vernier of a mechanical stage. These gave a mean for the second mode at 65.02 per cent 0.22 (a = 5.68). Since this value still fell far short of the expected 74 per cent, we decided to investigate the pollen of plants heterozygous for the translocation.
The study of tests of the pollen of these heterozygotes is relatively difficult. Of course, here again, we can only compare the modes, and these are closer together and less distinctly marked, as shown in figure 1C . We found, for example, that most tests made after 10 or 12 hours of pollentube growth do not have the modes sufficiently separated to make them easily recognizable by inspection. Our most useful tests were the 15-18 hour tests. Some of the tests were actually counted, others were measured with the mechanical stage, and about a third of our tests were so abnormal with so many burst tubes or the modes so merged and confused, that no distinct modes could be recognized. From 50 selected tests made over a 4-year period in which the modes were distinct enough to be definitely recognizable, we obtained the value for the second mode as 82.9 =L 0.39 per cent of the first mode (a = 4.09). This value is very nearly at the midpoint between the n+2-2 mode from the series of 49 tests and the n mode. If we compare it with the 34 tests of 1929 it is higher than the mid-point, and it is distinctly lower than the value 87 per cent obtained when we compared 35 tests of pollen homozygous for PT 5 with the pollen of 2n plants.
It seems likely that both the n+2l-pollen tubes and the n+2-2 pollen tubes when present among n pollen tubes and behind them, grow a little slower than they would if they were growing alone. Our experiments lend support to the former conclusion, for the latter conclusion a test is at present impossible.
That the extra 2-2 chromosome is pollen-transmitted has been demonstrated by a number of experiments.9 In 1930 we made additional 2n+ 2-2 male crosses which served the added purpose of rendering plants with certain genes affecting pollen-tube growth heterozygous for this extra chromosome. In all of these cases we were successful in transmitting the 2-2 chromosome by restricting the pollen used in the cross to about 400-600 grains, and by making the pollination during a favorable time in the growing season. The difficulty in obtaining pollen-transmission of the extra 2-2 chromosome is usually not in the inability of the n+2-2 pollen tubes to grow through the style, but to the fact that the n pollen tubes, if they are too abundant, tend to monopolize all of the ovules. When the later-arriving n+2-2 pollen tubes reach the ovary, nearly all of the ovules are already fertilized.
With restricted pollinations the slower n+2-2 pollen tubes have a better chance, and even then they fertilize mostly the ovules of the lower half of the ovary.10 Thus, one of our restricted 2-2 pollinations gave, from the upper half, only one 2n+2-2 plant in 32 recorded and from the lower half 19 of the 2n+2-2 plants out of 52 plants recorded. This is 3 per cent of the 2n+2-2 type from the upper half and 38.7 per cent from the lower half of the capsule. As a control for these figures may be given data on an earlier experiment in which pollen of 2n+2-2 plants was used in crosses with normal 2n individuals without limitation of the amount of pollen applied to the stigmas. Out of a total of 193 offspring only four were 2n+2-2 types. This is a pollen transmission of 2.1 per cent.
It is thus obvious that the *2 translocated fragment which is equivalent to half of the 2-2 chromosome is much more easily transmitted through the pollen as an extra than is the 2-2 chromosome. The reduction in rate of growth of pollen tubes due to extra chromosomal material is at least roughly proportional to the amount, as well as dependent upon the kind of, extra material present. 
